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KHDOWK DQG DFXWH FDUH EXW KDYH FUHDWHG D QHZ FKDOOHQJH WR






IURP VWURNH >@ 7KH UHFRYHU\ RI VSHFLILF IXQFWLRQV VXFK DV
ZDONLQJ DQG XSSHU OLPE DFWLYLWLHV DUH LPSURYHG WKURXJK
UHSHWLWLYHWDVNVSHFLILFSUDFWLFHZLWKSHUIRUPDQFHIHHGEDFN>@
DOOGHOLYHUHGW\SLFDOO\E\UHKDELOLWDWLRQSURIHVVLRQDOV:KLOH




UHKDELOLWDWLRQ SUDFWLFH LQWHQVLW\ >@ HQKDQFH KHDOWK
SURIHVVLRQDOV¶HIILFLHQF\ >@ DQGSURYLGHREMHFWLYH IHHGEDFN
RQ SURJUHVV >@ 7HFKQRORJ\ FDQ DOVR VXSSRUW LQGHSHQGHQW
SUDFWLFHZKLFK LVFULWLFDO WRDFKLHYLQJWKH OHYHOVRI LQWHQVLW\
DVVRFLDWHG ZLWK LPSURYHG RXWFRPHV >@ 7HFKQRORJLHV DUH
GHYHORSLQJUDSLGO\DQGJOREDODGYDQFHV LQGLJLWDOKHDOWKFDUH
PHDQ WKDW D JUHDWHU UHOLDQFH RQ WHFKQRORJ\ LV LQHYLWDEOH ,Q
6FRWODQGWKLVLVFRPSRXQGHGE\WKHGULYHWRUHGXFHWKHOHQJWK
RIKRVSLWDOVWD\>@ZKLFKZLOOE\QHFHVVLW\UHTXLUHJUHDWHU
LQWHJUDWLRQ RI FDUH LQ WKH FRPPXQLW\ DQG SURPRWLRQ RI
VHOIPDQDJHPHQW >@ 7HFKQRORJLHV GHVLJQHG WR SURPRWH















2XU DLP ZDV WR LGHQWLI\ VWDNHKROGHU SULRULWLHV IRU VWURNH
UHKDELOLWDWLRQWHFKQRORJLHVXVLQJDQDGDSWHGYHUVLRQRIWKH-DPHV
/LQG$OOLDQFH DSSURDFK WR SULRULW\ VHWWLQJ >@ DQG WKHQXVH
WKHVHSULRULWLHVWRJHQHUDWHXVHUFHQWHUHGVROXWLRQVWRHQKDQFH




GHYHORSPHQW RI WHFKQRORJLHV LQ VWURNH UHKDELOLWDWLRQ  WR
SURGXFHDWRSOLVWRISULRULWLHVWKURXJKDSURFHVVRIFRQVHQVXV





WKDW HPXODWHG WKH -DPHV /LQG 363 >@ 7KLV FRQVLVWHG RI D
QDWLRQDOVXUYH\RIVWDNHKROGHUVWRJDWKHUDORQJOLVWRISULRULWLHV













6XUYH\V ZHUH VHQW WR VWURNH VXUYLYRUV FDUHJLYHUV DQG
UHKDELOLWDWLRQSURIHVVLRQDOVZRUNLQJLQVWURNHWRJHQHUDWHDORQJ
OLVWRISULRULWLHVIURPWKHEURDGFRPPXQLW\7KHVHVXUYH\VZHUH
GLVWULEXWHG HOHFWURQLFDOO\ DQG PDQXDOO\ WKURXJK SURIHVVLRQDO
6FRWWLVK$OOLHG+HDOWK3URIHVVLRQV)RUXPDQGSDWLHQWVXSSRUW
QHWZRUNV&+66WRUHDFKDVEURDGDSRSXODWLRQDVSRVVLEOH
$V WKH VXUYH\ ZDV GHVLJQHG ZLWK WKH VLQJOH SXUSRVH RI
JHQHUDWLQJDORQJOLVWRISULRULWLHVRQO\TXHVWLRQVZHUHSRVHG











:RUNVKRS  ZDV ORFDWHG DW D QHXWUDO LH QRW D KRVSLWDO RU
XQLYHUVLW\FLW\FHQWHUYHQXHZLWKJRRGSXEOLFWUDQVSRUWOLQNV
DQGGLVDEOHGDFFHVV7KHZRUNVKRSODVWHGKRXUVZLWKEUHDNV













7KH ILQDO GHOHJDWH OLVW ZDV DJUHHG XSRQ E\ WKH RUJDQL]LQJ
FRPPLWWHH WR HQVXUH DQ HYHQ SURSRUWLRQ IURP HDFK JURXS
'HOHJDWHVZHUHSODFHGDWWDEOHVVRWKDWHDFKWDEOHKDGDWOHDVW
 LQGLYLGXDOV IURP HDFK RI WKH VWDNHKROGHU JURXSV DQG D
IDFLOLWDWRU )DFLOLWDWRUV H[SHULHQFHG LQ ZRUNLQJ ZLWK VWURNH
VXUYLYRUVDQGWKHUDSLVWVZHUHVXSSOLHGE\&+66
7KH ZRUNVKRS LQFOXGHG SUHVHQWDWLRQV RI GLIIHUHQW PRGHOV RI
UHKDELOLWDWLRQSURYLVLRQLQFOXGLQJFRPPXQLW\WKHUDS\GHOLYHUHG













WKURXJK FRQVHQVXV GLVFXVVLRQV ZKLFK WKH\ VXEVHTXHQWO\
SUHVHQWHG DQG MXVWLILHG WR WKH ZKROH JURXS IRU EURDGHU
GLVFXVVLRQ





$VKRUWGHVFULSWLRQ LV DSSHQGHG WRHDFKSULRULW\EHFDXVH WKH
JURXS IHOW WKDW WKHVH FODULILFDWLRQV ZHUH LPSRUWDQW WR DYRLG
DPELJXLW\7KH\ZHUHLQLWLDOO\UDQNHGEDVHGRQWKHJURXSYRWH
LQ WKH RUGHU VHW EHORZ +RZHYHU WKH ZRUNVKRS GHOHJDWHV
UHTXHVWHGWKHOLVWVKRXOGQRWEHUDQNHGDVWKHOHYHORISULRULW\
PD\GLIIHUDFFRUGLQJWRWKHFRQWH[WDQGUROHRIWKHLQGLYLGXDO
EXW WKH\ ZHUH KDSS\ WKDW WKHVH ZHUH WKH  PRVW LPSRUWDQW




DFFHVV VSHFLILF SLHFHV RI HTXLSPHQW ZLWKRXW WRR PXFK
WURXEOHDQGEHLQJDEOHWRXVHWKHPZLWKLQ1+6IDFLOLWLHV
7KH ODWWHU ZDV SDUWLFXODUO\ UHOHYDQW WR KHDOWKFDUH





XVHUV LH KHDOWKFDUH VWDII VWURNH VXUYLYRUV DQG WKHLU
FDUHJLYHUV
 $ZDUHQHVV 7KLV UHIHUUHG WR WKH DZDUHQHVV RI ZKDW








HWF EXW WKH FRQVHQVXV ZDV WKDW LW VKRXOG KDYH LWV RZQ




 7UDLQLQJ )RU DOO HQG XVHUV WUDLQLQJ VKRXOG DYDLODEOH LQ
DFFHVVLEOHIRUPDWV
 (YLGHQFHRIHIIHFWLYHQHVV 7KLVZDVZLGHO\GHEDWHGDV LW
ZDVIHOWWKDWGHILQLWLYHSURRILVXQOLNHO\WREHDFKLHYHGIRU
WHFKQRORJLHVLQWKHQHDUIXWXUH7KHJURXSIHOWWKDWZKLOHD
ODFN RI UHVHDUFK HYLGHQFH RQ HIILFDF\ VKRXOG QRW SRVH D
EDUULHU WR D WHFKQRORJ\ EHLQJ DGRSWHG WKH VWDNHKROGHU
FRPPXQLW\ XVHUV SROLF\PDNHUV DQG WHFKQRORJ\
GHYHORSHUVVKRXOGZRUNWRJHWKHUWRSURYLGHWKLVHYLGHQFH
,QLWLDOO\ WKLV PD\ EH FROODWHG H[SHULHQWLDO HYLGHQFH EXW
VKRXOG SURJUHVV WRZDUG GHILQLWLYH HYLGHQFH VXLWDEOH IRU
LQFOXVLRQLQSUDFWLFHJXLGHOLQHV
 9DOXH IRU PRQH\ 7KLV WHUP ZDV RULJLQDOO\ GHVFULEHG DV
³FRVW´EXWZDVDOWHUHGVRWKDWWKHEHQHILWRIWKHWHFKQRORJ\






 )HHGEDFN :KHUH SRVVLEOH WHFKQRORJLHV VKRXOG SURYLGH





DQ DFFHVVLEOH IRUPDW WKDW WDNHV LQWR FRQVLGHUDWLRQ WKH
SRWHQWLDOYLVXDOFRJQLWLYHDQGFRPPXQLFDWLRQLPSDLUPHQWV
WKDWSHRSOHZLWKVWURNHPD\EHGHDOLQJZLWKDQGVKRXOGEH








HYHQ GLVWULEXWLRQ DFURVV WKH WKUHH VWDNHKROGHU JURXSV XVHUV
WHFKQRORJ\GHYHORSHUVDQGSROLF\PDNHUV,WLVZRUWKQRWLQJ
WKDW  RI WKH GHOHJDWHV DWWHQGHG :RUNVKRS  7KLV ZDV D
GHOLEHUDWHGHFLVLRQWRPDLQWDLQVRPHFRQVLVWHQF\7KHDLPRI
WKLV ZRUNVKRS ZDV WR GHYHORS SUDFWLFDO LGHDV IRU LPSURYLQJ
WHFKQRORJ\DGRSWLRQFRQVLGHULQJ WKHRXWFRPHVIURPWKH ILUVW

















7KH GLVFXVVLRQV IURP HDFK WDEOH ZHUH VXPPDUL]HG E\ D
IDFLOLWDWRU DQG SUHVHQWHG WR WKH ZKROH JURXS IRU IXUWKHU
GLVFXVVLRQ7KLVSURFHVVFRQWLQXHGXQWLOFOHDURXWFRPHVZLWK
FRQVHQVXVIURPWKHZKROHJURXSHPHUJHG$QDJUHHPHQWZDV
ILQDOO\ UHDFKHG RQ WKUHH SUDFWLFDO VWHSV WR SURPRWH JUHDWHU
DGRSWLRQRIWHFKQRORJLHVLQVWURNHUHKDELOLWDWLRQDQDQQXDO
H[KLELWLRQRI UHKDELOLWDWLRQ WHFKQRORJLHV IRU DOO VWDNHKROGHUV
 IRUPDWLRQ RI D QHWZRUN FRQVLVWLQJ RI XVHUV WHFKQRORJ\
GHYHORSHUVDQGSROLF\PDNHUVZLWKWKHDPELWLRQRIFUHDWLQJD
URDGPDSIRUUHKDELOLWDWLRQWHFKQRORJLHVDQGGHYHORSPHQW
RI D FRQVXPHU UDWHU ZHEVLWH LQVSLUHG E\ ZHEVLWHV VXFK DV
7ULS$GYLVRU ZLWK WKH REMHFWLYHV RI HQKDQFLQJ DZDUHQHVV RI
UHKDELOLWDWLRQWHFKQRORJLHVSURYLGLQJFOHDUDFFHVVWRDYDLODEOH





%\ SURYLGLQJ WKH PHDQV WR LQFUHDVH HQJDJHPHQW ZLWK
UHKDELOLWDWLRQWHFKQRORJ\KDVEHHQVKRZQWRLPSURYHRXWFRPHV
DIWHU VWURNH >@ 'HVSLWH JURZLQJ HYLGHQFH RI HIILFDF\ WKH




VWXG\ DLPHG WR LGHQWLI\ XVHU SULRULWLHV IRU UHKDELOLWDWLRQ
WHFKQRORJ\DQGXVHUFHQWHUHGVROXWLRQVWRHQKDQFHWKHHYHU\GD\
DGRSWLRQ RI WKHVH WHFKQRORJLHV E\ XVHUV WKHUDSLVWV SDWLHQWV
DQGFDUHJLYHUV




YDOXH IRU PRQH\ KDYH DOO EHHQ UHSRUWHG SUHYLRXVO\ XVLQJ
TXHVWLRQQDLUH PHWKRGRORJLHV )RFXV JURXSV RI SHGLDWULF DQG
DGXOW KHPLSOHJLF SDUWLFLSDQWV IXUWKHU FRQILUP WKHVH HQDEOLQJ
IDFWRUVDGGLQJPRWLYDWLRQDVDWKHUDS\³HQDEOHU´>@7KLVLV









XVHG VXFFHVVIXOO\ LQ VLPLODU SULRULW\ VHWWLQJ H[HUFLVHV >@
)XUWKHUPRUH RXU LQFOXVLRQ RI D VHFRQG ZRUNVKRS WKDW
LQFRUSRUDWHGQHZGHOHJDWHVERWKFRQILUPHGWKHRXWFRPHVIURP
WKH ILUVW ZRUNVKRS DQG JHQHUDWHG SUDFWLFDO VWHSV WR LPSURYH
WHFKQRORJ\DGRSWLRQ7KLVLQIRUPDWLRQFDQEHXVHGWRDVVLVWWKH

















E\ XVHUV DFFHVV WR HTXLSPHQW HDVH RI XVH DZDUHQHVV
IXQFWLRQDO VXSSRUWHGVHOIPDQDJHPHQW WUDLQLQJHYLGHQFHRI
HIIHFWLYHQHVV YDOXH IRU PRQH\ NQRZOHGJHDEOH VWDII DQG
IHHGEDFN 7R LPSURYH DGRSWLRQ SUDFWLFDO VWHSV LQFOXGLQJ
RUJDQL]DWLRQRIDQDQQXDOUHKDELOLWDWLRQWHFKQRORJ\H[KLELWLRQ
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